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1
8
6

9
9

1
3
9

2
0
8

1
1
1

79

31

35

34

33

92

127

56

97

204

238

239

80

72

230

237

29

141

231

240

233

192

207

60

121

178

123

124

61

46

25

24

30

81

50

131

185

6

11

203

43

175

26

202

98

90

44

210

12

13

14

179

180

143

227

228

84

107

2

67

70

63

62

71

108

190

1
0
1

1
8
4

1
1
3

1
9
6

2
0
1

1
4
6

1
5
1

1
0
9

1
9
5

1
5
4

1
5
3

2
3
4

1
1
4

2
0
9

1
5
2

199

132

211

156

133

28

193

149

91



COMADDR1

COMADDR2

COMADDR3

COMADDR4

COMADDR5

COMADDR6

COMADDR7

COMADDR8

COMADDR9

COMADDR10

COMADDR11

COMADDR12

COMADDR13

COMADDR14

COMADDR0COMADDR0

COMADDR14

COMADDR13

COMADDR12

COMADDR11

COMADDR10

COMADDR9

COMADDR8

COMADDR7

COMADDR6

COMADDR5

COMADDR4

COMADDR3

COMADDR2

COMADDR1COMADDR1

COMADDR2

COMADDR3

COMADDR4

COMADDR5

COMADDR6

COMADDR7

COMADDR8

COMADDR9

COMADDR10

COMADDR11

COMADDR12

COMADDR13

COMADDR14

COMADDR0COMADDR0

COMADDR[14:0]

COMADDR14

COMADDR13

COMADDR12

COMADDR11

COMADDR10

COMADDR9

COMADDR8

COMADDR7

COMADDR6

COMADDR5

COMADDR4

COMADDR3

COMADDR2

COMADDR1

SCHADDR0

SCHADDR14

SCHADDR13

SCHADDR12

SCHADDR11

SCHADDR10

SCHADDR9

SCHADDR8

SCHADDR7

SCHADDR6

SCHADDR5

SCHADDR4

SCHADDR3

SCHADDR2

SCHADDR1SCHADDR1

SCHADDR2

SCHADDR3

SCHADDR4

SCHADDR5

SCHADDR6

SCHADDR7

SCHADDR8

SCHADDR9

SCHADDR10

SCHADDR11

SCHADDR12

SCHADDR13

SCHADDR14

SCHADDR0SCHADDR0

SCHADDR14

SCHADDR13

SCHADDR12

SCHADDR11

SCHADDR10

SCHADDR9

SCHADDR8

SCHADDR7

SCHADDR6

SCHADDR5

SCHADDR4

SCHADDR3

SCHADDR2

SCHADDR1

SCHADDR[14:0]

SCHADDR1

SCHADDR2

SCHADDR3

SCHADDR4

SCHADDR5

SCHADDR6

SCHADDR7

SCHADDR8

SCHADDR9

SCHADDR10

SCHADDR11

SCHADDR12

SCHADDR13

SCHADDR14

SCHADDR0

Scheduler SRAM

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA
11

12

13

15

16

17

18

19

10

9

8

6

5

4

3

25

24

21

23

2

26

1

22

27

7

20CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA
11

12

13

15

16

17

18

19

10

9

8

6

5

4

3

25

24

21

23

2

26

1

22

27

7

20

J. MEAD

4

3

2

1

D

4

3

2

1

BA

A B C D

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA
11

12

13

15

16

17

18

19

10

9

8

6

5

4

3

25

24

21

23

2

26

1

22

27

7

20

U2

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA

20

7

27

22

1

26

2

23

21

24

25

3

4

5

6

8

9

10

19

18

17

16

15

13

12

11

U3

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA

20

7

27

22

1

26

2

23

21

24

25

3

4

5

6

8

9

10

19

18

17

16

15

13

12

11

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA
11

12

13

15

16

17

18

19

10

9

8

6

5

4

3

25

24

21

23

2

26

1

22

27

7

20

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA

20

7

27

22

1

26

2

23

21

24

25

3

4

5

6

8

9

10

19

18

17

16

15

13

12

11

Command SRAM

SHDATA[31:0]

SHDATA0

SHDATA1

SHDATA2

SHDATA3

SHDATA4

SHDATA5

SHDATA6

SHDATA7

SHDATA8

SHDATA9

SHDATA10

SHDATA11

SHDATA12

SHDATA13

SHDATA14

SHDATA15

SHDATA16

SHDATA17

SHDATA18

SHDATA19

SHDATA20

SHDATA21

SHDATA22

SHDATA23

SHDATA24

SHDATA25

SHDATA26

SHDATA27

SHDATA28

SHDATA29

SHDATA30

SHDATA31

CE

WE

A0

A1

A10

A11

A12

A2

A3

A4

A5

A6

A7

A8

A9

D0

D2

D3

D4

D6

D7

OE

A13

A14

D1

D5

MCM6206BA

20

7

27

22

1

26

2

23

21

24

25

3

4

5

6

8

9

10

19

18

17

16

15

13

12

11

U1

SCHSRAMOE

SCHSRAMOESCHSRAMOESCHSRAMOESCHSRAMOE

SCHSRAMWE0 SCHSRAMWE1 SCHSRAMWE2 SCHSRAMWE3

SCHSRAMWE[3:0]

COMSRAMWE[3:0]

COMSRAMWE0 COMSRAMWE1 COMSRAMWE2 COMSRAMWE3

COMSRAMOE

COMSRAMOECOMSRAMOECOMSRAMOECOMSRAMOE

COMDATA[31:0]

COMDATA0

COMDATA1

COMDATA2

COMDATA3

COMDATA4

COMDATA5

COMDATA6

COMDATA7

COMDATA8

COMDATA9

COMDATA10

COMDATA11

COMDATA12

COMDATA13

COMDATA14

COMDATA15

COMDATA16

COMDATA17

COMDATA18

COMDATA19

COMDATA20

COMDATA21

COMDATA22

COMDATA23

COMDATA24

COMDATA25

COMDATA26

COMDATA27

COMDATA28

COMDATA29

COMDATA30

COMDATA31
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MODEBIT[7:0]

MODEBIT7

MODEBIT6

MODEBIT5

MODEBIT4

MODEBIT3

MODEBIT2

MODEBIT1

MODEBIT0

MODEBIT[31:24]

MODEBIT31

MODEBIT30

MODEBIT29

MODEBIT28

MODEBIT27

MODEBIT26

MODEBIT25

MODEBIT24

COMBUFOE

MODEBITLAT

SHDATA0

SHDATA1

SHDATA2

SHDATA3

SHDATA4

SHDATA5

SHDATA6

SHDATA7

SHDATA8

SHDATA9

SHDATA10

SHDATA11

SHDATA12

SHDATA13

SHDATA14

SHDATA15

SHDATA16

SHDATA17

SHDATA18

SHDATA19

SHDATA20

SHDATA21

SHDATA22

SHDATA23

SHDATA24

SHDATA25

SHDATA26

SHDATA27

SHDATA28

SHDATA29

SHDATA30

SHDATA31

SHDATA[31:0]

COMDATA[31:0]

COMDATA31

COMDATA30

COMDATA29

COMDATA28

COMDATA27

COMDATA26

COMDATA25

COMDATA24

COMDATA23

COMDATA22

COMDATA21

COMDATA20

COMDATA19

COMDATA18

COMDATA17

COMDATA16

COMDATA15

COMDATA14

COMDATA13

COMDATA12

COMDATA11

COMDATA10

COMDATA9

COMDATA8

COMDATA7

COMDATA6

COMDATA5

COMDATA4

COMDATA3

COMDATA2

COMDATA1

COMDATA0

COMDATA31

COMDATA0

COMDATA1

COMDATA2

COMDATA3

COMDATA4

COMDATA5

COMDATA6

COMDATA7

COMDATA8

COMDATA9

COMDATA10

COMDATA11

COMDATA12

COMDATA13

COMDATA14

COMDATA15

COMDATA16

COMDATA17

COMDATA18

COMDATA19

COMDATA20

COMDATA21

COMDATA22

COMDATA23

COMDATA24

COMDATA25

COMDATA26

COMDATA27

COMDATA28

COMDATA29

COMDATA30

MODEBIT[23:16]

MODEBIT16

MODEBIT17

MODEBIT18

MODEBIT19

MODEBIT20

MODEBIT21

MODEBIT22

MODEBIT23

MODEBIT15

MODEBIT14

MODEBIT13

MODEBIT12

MODEBIT11

MODEBIT10

MODEBIT9

MODEBIT8

MODEBIT[15:8]

4

3

2

1

D

4

3

2

1

BA

A B C D

COMBUFDIR
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A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIRG

SN74ALS645A19 1

11

12

13

14

15

16

17

18

9

8

7

6

5

4

3

2

U25

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIRG

SN74ALS645A19 1

11

12

13

14

15

16

17

18

9

8

7

6

5

4

3

2

U26

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIRG

SN74ALS645A19 1

11

12

13

14

15

16

17

18

9

8

7

6

5

4

3

2

U27

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIRG

SN74ALS645A19 1

11

12

13

14

15

16

17

18

9

8

7

6

5

4

3

2

U28

1D 1Q

2D 2Q

3D 3Q

4D 4Q

5D 5Q

6D 6Q

7D 7Q

8D 8Q

C

OC

SN74AS573

12

19

18

17

16

15

14

13

9

8

7

6

5

4

3

2

11

1

U7

1D 1Q

2D 2Q

3D 3Q

4D 4Q

5D 5Q

6D 6Q

7D 7Q

8D 8Q

C

OC

SN74AS573

12

19

18

17

16

15

14

13

9

8

7

6

5

4

3

2

11

1

U4

1D 1Q

2D 2Q

3D 3Q

4D 4Q

5D 5Q

6D 6Q

7D 7Q

8D 8Q

C

OC

SN74AS573

12

19

18

17

16

15

14

13

9

8

7

6

5

4

3

2

11

1

U5

1D 1Q

2D 2Q

3D 3Q

4D 4Q

5D 5Q

6D 6Q

7D 7Q

8D 8Q

C

OC

SN74AS573

12

19

18

17

16

15

14

13

9

8

7

6

5

4

3

2

11

1

U6
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GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

VCC

VCC

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

VCC

VCC

VCC

VCC

VCC

N2V

N2V

N2V

GND

VCC

VEE

VEE

VEE

VEE

VEE

VEE

173280-3
AMP

CONN.

IPACK

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

P25

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

VCC

VCC

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

VCC

VCC

VCC

VCC

VCC

BCLKX4ADJ

CDLYLATA

CDLYLATB

CDLYLATC

FINEDLYLAT

BCLKX4_P2

BCLKX4_P2

4

3

2

1

D

4

3

2

1

BA

A B C D

BCLKX4_CBL

BCLKX4_CBL

D

Q+

Q-

ttl2ecl

MC100ELT24

U57

2

7

6

VCC

R31
100

R25
100VCC

100
R32

100
R47

VCC

100
R63 R64

100
R65
100

R9
100

R11
100 100

R24

OEB

OEA

OB5

OB4

OB3

OB2

OB1

OA5

OA4

OA3

OA2

OA1

MON

INB

INA

IDT49FCT805

U30

10

11

13

2

3

4

6

7

19

18

17

15

14

9

12

OUT

TTL
OSC

U473

T_10MHZ

V_10MHZ

OEB

OEA

OB5

OB4

OB3

OB2

OB1

OA5

OA4

OA3

OA2

OA1

MON

INB

INA

IDT49FCT805

U59

12

9

14

15

17

18

19

7

6

4

3

2

13

11

10

173280-3
AMP

CONN.

IPACK

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

P23

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

N2V

N2V

N2V

D

Q+

Q-

ttl2ecl

MC100ELT24

U42

6

7

2

GND

VCC

VEE

VEE

VEE

VEE

VEE

VEE

173280-3
AMP

CONN.

IPACK

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

P24

1

10

11

12

13

14

15

16

17

18

19

2

20

21

22

23

24

25

26

27

28

29

3

30

31

32

33

34

35

36

37

38

39

4

40

41

42

43

44

45

46

47

48

49

5

50

6

7

8

9

BEAMCLKX4

BCLKX2

GND

GND

BEAMCLK

173280-3
AMP

CONN.

IPACK

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

P22

9

8

7

6

50

5

49

48

47

46

45

44

43

42

41

40

4

39

38

37

36

35

34

33

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

BCLK_TFPGA

BCLK_VMEFPGA

BCLKX4_TFPGA

BCLKX4_FP

BEAMCLKIN

BEAMCLKIN

DB_10MHZ

VCDSEL0

VCDSEL1

GND

PDLY[7:0]

PDLY7

PDLY6

PDLY5

PDLY4

PDLY3

PDLY2

PDLY1

PDLY0

BCLKADJ

BEAMCLKX4_TTL

BEAMCLKX4_TTL

DAUGHTERBOARD CONNECTORS
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DBGPIO0

DBGPIO1

DBGPIO2

DBGPIO3

DBGPIO4



MODEBIT23

MODEBIT22

MODEBIT21

MODEBIT20

MODEBIT19

MODEBIT18

MODEBIT17

MODEBIT16

MODEBIT15

MODEBIT14

MODEBIT13

MODEBIT12

MODEBIT11

MODEBIT10

MODEBIT9

MODEBIT8

MODEBIT7

MODEBIT6

MODEBIT5

MODEBIT4

MODEBIT3

MODEBIT2

MODEBIT1

MODEBIT0

BEAMCLKIN

BEAMCLKIN

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

VME CONNECTOR

A9

A8

A7

A6

A5

A4

A32

A31

A30

A3

A29

A28

A27

A26

A25

A24

A23

A22

A21

A20

A2

A19

A18

A17

A16

A15

A14

A13

A12

A11

A10

A1

VME_P2A

1

10

11

12

13

14

15

16

17

18

19

2

20

21

22

23

24

25

26

27

28

29

3

30

31

32

4

5

6

7

8

9
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C5ORGBSY

GRANBUSY

COUNT5

DCMBUSY3

DCMBUSY2

DCMBUSY1

DCMBUSY0

BEAMCLKOUT

GLINKRSVDA

GLINKUSRBIT2

GLINKUSRBIT1

GLINKUSRBIT0

VMEDATA26

VMEDATA25

VMEDATA24

RETRY

VMEDATA16

VMEDATA17

VMEDATA18

VMEDATA19

VMEDATA20

VMEDATA21

VMEDATA22

VMEDATA23

VMEDATA27

VMEDATA28

VMEDATA29

VMEDATA30

VMEDATA31

VMEADDR27

VMEADDR28

VMEADDR29

VMEADDR30

VMEADDR31

GA4

GA3

GA2

GA1

GA0

GAP

BERR

VMEDATA9

VMEDATA10

VMEDATA11

VMEDATA12

VMEDATA13

VMEDATA14

VMEDATA8

VMEDATA15

AM5

VMEADDR8

VMEADDR9

VMEADDR10

VMEADDR11

VMEADDR12

VMEADDR13

VMEADDR14

VMEADDR15

VMEADDR16

VMEADDR17

VMEADDR18

VMEADDR19

VMEADDR20

VMEADDR21

VMEADDR22

VMEADDR23

LWORD

AM3

AM1

AM0

VMEDATA7

VMEDATA6

VMEDATA5

VMEDATA4

VMEDATA3

VMEDATA2

VMEDATA1

VMEDATA0

DS1

DS0

WRITE

DTACK

IACK

AM4

VMEADDR7

VMEADDR6

VMEADDR5

VMEADDR4

VMEADDR3

VMEADDR2

VMEADDR1

GRANULE TIMING MODULE

VME64X CONNECTOR P2

VME64X CONNECTOR P1

J. MEAD

4

3

2

1

D

4

3

2

1

BA

A B C D

GND

GND

GND

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

Z27

Z32

Z31

Z30

Z29

Z28

Z26

Z25

Z24

Z23

Z22

Z21

Z20

Z19

Z18

Z17

Z16

Z15

Z14

Z13

Z12

Z11

Z10

Z9

Z8

Z7

Z6

Z5

Z4

Z3

Z2

Z1

VME CONNECTOR
VME_P2Z

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

156

157

158

159

160

155

P2

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

VME CONNECTOR

C9

C8

C7

C6

C5

C4

C32

C31

C30

C3

C29

C28

C27

C26

C25

C24

C23

C22

C21

C20

C2

C19

C18

C17

C16

C15

C14

C13

C12

C11

C10

C1

VME_P2C

65

74

75

76

77

78

79

80

81

82

83

66

84

85

86

87

88

89

90

91

92

93

67

94

95

96

68

69

70

71

72

73

P2

BCLKX4_P2

BCLKX4_P2

TIMING_ENB

LVL1ACCPT

ENDAT0

ENDAT1

ENDAT2

ENDAT3

START

STOP

LVL1IN

FIDCLK

VME_P1Z

Z27

Z32

Z31

Z30

Z29

Z28

Z26

Z25

Z24

Z23

Z22

Z21

Z20

Z19

Z18

Z17

Z16

Z15

Z14

Z13

Z12

Z11

Z10

Z9

Z8

Z7

Z6

Z5

Z4

Z3

Z2

Z1

VME CONNECTOR

RTRY1*

SBA

SBB

RSVBUS

RSVBUS

RSVBUS

RSVBUS

RSVBUS

RSVBUS

RSVBUS

RSVBUS

MCTL

MMD

MSD

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

MCLK

GND

MPR

GND

GND

GND

GND

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

156

157

158

159

160

155

P1

VME_P1A
VME CONNECTOR

A9

A8

A7

A6

A5

A4

A32

A31

A30

A3

A29

A28

A27

A26

A25

A24

A23

A22

A21

A20

A2

A19

A18

A17

A16

A15

A14

A13

A12

A11

A10

A1D00

D01

D02

D03

D04

D05

D06

D07

GND

SYSCLK

GND

DS1*

DS0*

WRITE*

GND

DTACK*

GND

AS*

GND

IACK*

IACKIN*

IACKOUT*

AM4

A07

A06

A05

A04

A03

A02

A01

-12VDC

+5VDC

9

8

7

6

5

4

32

31

30

3

29

28

27

26

25

24

23

22

21

20

2

19

18

17

16

15

14

13

12

11

10

1

P1

VME_P1C
VME CONNECTOR

C9

C8

C7

C6

C5

C4

C32

C31

C30

C3

C29

C28

C27

C26

C25

C24

C23

C22

C21

C20

C2

C19

C18

C17

C16

C15

C14

C13

C12

C11

C10

C1

+5VDC

+12VDC

A08

A09

A10

A11

A12

A13

A14

A15

A16

A17

A18

A19

A20

A21

A22

A23

AM5

LWORD*

SYSRESET*

BERR*

SYSFAIL*

GND

D15

D14

D13

D12

D11

D10

D09

D08

73

72

71

70

69

68

96

95

94

67

93

92

91

90

89

88

87

86

85

84

66

83

82

81

80

79

78

77

76

75

74

65

P1

VME_P1D

D27

D13

D12

D3

D32

D31

D30

D29

D28

D26

D25

D24

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D11

D10

D9

D8

D7

D6

D5

D4

D2

D1

VME CONNECTOR

VPC

GND

LI/O*

LI/I*

RSVBUS

RSVBUS

RSVBUS

RSVBUS

GA4*

GA3*

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

GA2*

GA1*

GA0*

GAP*

RSVU

-V2

-V1

RSVU

+V2

+V1

GND

VPC

+3.3V

123

109

108

99

128

127

126

125

124

122

121

120

119

118

117

116

115

114

113

112

111

110

107

106

105

104

103

102

101

100

98

97

P1

VMEADDR26

VMEADDR25

VMEADDR24

PROBEOUT0

PROBEOUT1

PROBEOUT2

PROBEOUT3

PROBEOUT4

PROBEOUT5

PROBEOUT6

VEE

VCCIN VCCIN VCCIN

VCCIN

BEAMCLKX4_TTL

BEAMCLKX4_TTL

VEE

GLINKRSVDB

SERCLKOUT

SERDATAOUT

SERLDOUT

SERCLKIN

SERDATAIN

SERLDIN

VPC

GND

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

D27

D13

D12

D3

D32

D31

D30

D29

D28

D26

D25

D24

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D11

D10

D9

D8

D7

D6

D5

D4

D2

D1

VME CONNECTOR
VME_P2D

97

98

100

101

102

103

104

105

106

107

110

111

112

113

114

115

116

117

118

119

120

121

122

124

125

126

127

128

99

108

109

123
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RETRY

GND

+5VDC

GND

+5VDC

GND

A25

A26

A27

A28

A29

A30

A31

D16

D17

D18

D19

D20

D21

D22

D23

D24

D25

D26

D27

D28

D29

D30

D31

GND

+5VDC

A24

VME CONNECTOR

B9

B8

B7

B6

B5

B4

B32

B31

B30

B3

B29

B28

B27

B26

B25

B24

B23

B22

B21

B20

B2

B19

B18

B17

B16

B15

B14

B13

B12

B11

B10

B1

VME_P2B

33

42

43

44

45

46

47

48

49

50

51

34

52

53

54

55

56

57

58

59

60

61

35

62

63

64

36

37

38

39

40

41
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VME_P1B
VME CONNECTOR

B9

B8

B7

B6

B5

B4

B32

B31

B30

B3

B29

B28

B27

B26

B25

B24

B23

B22

B21

B20

B2

B19

B18

B17

B16

B15

B14

B13

B12

B11

B10

B1

+5VSTDBY

IRQ1*

IRQ2*

IRQ3*

IRQ4*

IRQ5*

IRQ6*

IRQ7*

GND

SERDAT*

SERCLK

GND

AM3

AM2

AM1

AM0

BR3*

BR2*

BR1*

BR0*

BG3OUT*

BG3IN*

BG2OUT*

BG2IN*

BG1OUT*

BG1IN*

BG0OUT*

BG0IN*

ACFAIL*

BCLR*

BBSY*

+5VDC

41

40

39

38

37

36

64

63

62

35

61

60

59

58

57

56

55

54

53

52

34

51

50

49

48

47

46

45

44

43

42

33
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100
R70

100
R71

VCC

51
R67

LEMO Conn.

11

N2V

R66
51

C5ORGBSY

R51
51

51
R50

R52
51

N2V

51
R48

AIN
AOUT

BIN
BOUT

CIN
COUT

DIN
DOUT

AOUT

BOUT

COUT

DOUT

MC10H124

5
2

7
1

10
15

11
14

4

3

12

13

U55

AIN
AOUT

BIN
BOUT

CIN
COUT

DIN
DOUT

AOUT

BOUT

COUT

DOUT

MC10H124

13

12

3

4

14
11

15
10

1
7

2
5

U54

MODEBIT25

TIMING_ENB

BEAMCLK_FP

MODEBIT31

MODEBIT30

MODEBIT29

MODEBIT28

MODEBIT27

MODEBIT26

MODEBIT24

TIMING_ENB

BEAMCLK_FP

MODEBIT8

MODEBIT9

MODEBIT10

MODEBIT11

MODEBIT12

MODEBIT13

MODEBIT14

MODEBIT15

TIMING_ENB

MODEBIT23

MODEBIT22

MODEBIT21

MODEBIT20

MODEBIT19

MODEBIT18

MODEBIT17

MODEBIT16

BEAMCLK_FP

ENDAT3

ENDAT2

MODEBIT4

MODEBIT5

MODEBIT6

MODEBIT7

TIMING_ENB

MODEBIT0

MODEBIT2

MODEBIT3

MODEBIT1

GLINKRSVDB

GLINKRSVDA

LVL1ACCPT

ENDAT0

ENDAT1

GLINKUSRBIT0

GLINKUSRBIT1

GLINKUSRBIT2

BCLKX4_CBL

BEAMCLKOUT

BCLKX4_CBL

Z4

Z4

Z3

Z3

Z2

Z2

Z1

Z1

E2

E1

D4

D3

D2

D1

MC10H192

2

14

12

4

9

10

5

13

15

7

1

11

3

6

U53

N2V

N2V

N2V

LEMO Conn.

Front Panel GRANBUSY* output

Front Panel COUNT5* output

GRANULE TIMING MODULE

GL1 Outputs

GRANBUSY

COUNT5

LEMO Conn.

(synchronized to beamclk)

DCMBUSY1

DCMBUSY2

DCMBUSY3

Front Panel BEAMCLK output
LEMO Conn.

GLINK Output Connector

VCC

Front Panel LVL1 Accept input (Active Low)

LEMO Conn.

Front Panel LVL1 Accept output

DCMBUSY Inputs

PPG Outputs

4

3

2

1

D

4

3

2

1

BA

A B C D

LL1 Outputs
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Extra Mode Bit OutputsRIBBON
CONN.

10 PIN

10

2

3 4

5 6

7 8

9

1

P12

RIBBON
CONN.

10 PIN

1

9

87

65

43

2

10

P13

1K
R13

R15
1K 1K

R16
1K
R17

LEMO Conn.

Front Panel GRANBUSYORCOUNT5* output

DCMBUSY0

R14
1K

N2V

LVL1TRIGIN

LEMO Conn.

HEADER50

11

15

17

3

7

9

2

5

4

6
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10
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19 20
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47

45

43

41
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30

28

26
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7

9

2
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4
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8
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13 14

16
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1

49
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48

46

44
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40

38

36

34

31

29

27

25

23

32

30

28

26

24

22

33
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P3

1

2019

18

16

1413

12

10

8

6

4

5

2

9

7

3

17

15

11

HEADER20

1

2019

18

16

1413

12

10

8

6

4

5

2

9

7

3

17

15

11

P8

1

2019
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16

1413

12

10

8

6

4

5

2

9

7

3
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HEADER20
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8
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13 14

16
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1

P9

1
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16

1413

12

10

8

6

4

5

2

9

7

3

17

15
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HEADER20

1

2019

18

16

1413

12

10

8

6

4

5

2

9

7

3

17

15

11

P10

COUNT5

GRANBUSY

LVL1ACCPT_FP

R53
51 51

R54
51
R55

51
R57

C5ORGBSY

1

1

11

11

1

VCC

Z4

Z4

Z3

Z3

Z2

Z2

Z1

Z1

E2

E1

D4

D3

D2

D1

MC10H192

6

3

11

1

7

15

13

5

10

9

4

12

14

2

U52

1

Front Panel BEAMCLKX4 output

51
R56

51
R49

VCC

100
R69

100
R68

BCLKX4_FP

BEAMCLKOUT_FP
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VCC

VCC

D8

DEVICE=LED_3
PKG_TYPE=LED_3

D9

DEVICE=LED_3
PKG_TYPE=LED_3

510
R8

R10
510

-5.0 Voltage Generation

PROBEOUT9

PROBEOUT8

PROBEOUT6

PROBEOUT5

PROBEOUT4

PROBEOUT3

PROBEOUT2

PROBEOUT1

PROBEOUT0 1

2019

18

16

1413

12

10

8

6

4

5

2

9

7

3

17

15

11

HEADER20

11

15

17

3

7

9

2

5

4

6

8

10

12

13 14

16

18

19 20

1

P17

PROBE PINS

R61
10K

R60
10K

VCC

R37
510

Configuration Serial EEPROM

TDI

TMS

TDO

TCK

J. MEAD

LED blinks during VME access

Board Reset
geographical addressing not supported

Board Base Address Selector when

DCLK

CONF_DONE

GAP

GA4

GA3

GA2

GA1

GA0

GAP

GA4

GA3

GA2

GA1

GA0

CONFIG RELOAD

COLOR=GREEN

ON=CONFIG FAILED

COLOR=RED

VCC

ON=DEVICE CONFIGURING

nStatus

conf_done

RESET

Geographical address pin pullup

VMECYCLE

LVL1ACCPT

1

10

11

12

13

14

15

16

2

3

4

5

6

7

8 998

7

6

5

4

3

2

16

15

14

13

12

11

10

1

SW1

4

3

2

1

D

4

3

2

1

BA

A B C D

RIBBON
CONN.

10 PIN

10

2

3 4

5 6

7 8

9

1

P14

GRANBUSY

COUNT5

LED Lights when Granule is busy (or of DCM busy)

LED Lights when Scheduler is COUNT5* asserted

LED Lights when Scheduler is Running

TIMING_ENB

GRANULE TIMING MODULE

LED blinks on LVL1-Accept Pulse

C27
1UF

1K
R30 R26

1K 1K
R27

1K
R43

1K
R44

510
R28

R29
510

510
R36

2.2UF
C21

56K
R33

220
R34

2.2UF
C26

56K
R39

220
R38

RIBBON
CONN.

10 PIN

1

9

87

65

43

2

10

P18

VCC

Altera JTAG loop

SERIALCLK

SERIALDATA

PFI

RST

MR

PFO

RST

MAX708

8

5 4

17

U32

Altera Device Configuration Logic

D3

D6

DEVICE=LED_3
PKG_TYPE=LED_3

PKG_TYPE=LED_3
DEVICE=LED_3

D4

D5

DEVICE=LED_3
PKG_TYPE=LED_3

PKG_TYPE=LED_3
DEVICE=LED_3

D2

PKG_TYPE=LED_3
DEVICE=LED_3

D7

VCC

VCC

VCC

D1

VCC

VCC

VCC

510
R35

VCC

VCC

VCC

15

14

13

12

11

10

9

8

7

6

5

4

3

2

BUSSD

ARRAY
RES

1
COM16

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

R41

PFI

RST

MR

PFO

RST

MAX708

7 1

45

8

U31

VCC

VCC

DATA

DCLK
NCASC

NCS

OE

EPC1

6

4

3

2

1

U50

A0

A1

A2

SCL

SDA

NM24C02

5

6

3

2

1

U58

1 331

SW2

1 31 3

SW3

SN74F38

8
10

9
U35

SN74F38

3
2

1
U36

SN74F38

11
13

12
U35

SN74LS123

Q

Q

CEXT REXTCEXT

CLR

11

76

5

12

9

10

U49

SN74F38

11
13

12
U34

SN74F38

6
5

4
U35

SN74F38

3
2

1
U35

SN74LS123

Q

Q

CEXT REXTCEXT

CLR

3

1514

13

4

1

2

U49

NSTATUS

DATA0

NCONFIG

VEE N2V

R46
120

R45
70

V
O
U
T

A
D
J

V
I
N

32 1

U51

UWR-5/3000-D5

IN+ OUT+

CONTROL

OUT-IN-

TRIM

1 6

7

U41

C28
1UF

47UF
C19

VCC

GND

GND

VEE

C20
47UF

VCCIN VCC

-2.0 Voltage Generation

INPUT 4A PTC FUSE

PROBEOUT9

PROBEOUT8

SN74F38

9

10
8

U36

SN74F38

4

5
6

U36

General Purpose (START)

General Purpose (STOP)

21

VALUE=4A
PKG_TYPE=F2027

DEVICE=F2027
F1
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VCC

11

TP17

11

TP16

11

TP15

J. MEAD

GRANULE TIMING MODULE

4

3

2

1

D

4

3

2

1

BA

A B C D

0.1UF

C78

0.1UF

C79 C80

0.1UF

C81

0.1UF

VCC

GND

0.1UF

C17C16

0.1UF0.1UF

C15C14

0.1UF0.1UF

C13C12

0.1UF0.1UF

C11C10

0.1UF0.1UF

C9C8

0.1UF0.1UF

C7C6

0.1UF0.1UF

C5C4

0.1UF

C29

0.1UF

C30

0.1UF

C31

0.1UF

C32

0.1UF 0.1UF

C33

0.1UF

C34

0.1UF

C35

0.1UF

C36 C37

0.1UF

C38

0.1UF

C39

0.1UF 0.1UF

C40

0.1UF

C41

0.1UF

C42

0.1UF

C43

0.1UF

C44

0.1UF

C45

0.1UF

C46

0.1UF

C47

0.1UF

C48

0.1UF

C49

0.1UF

C50

0.1UF

C51

0.1UF

C52

0.1UF

C58

C60

0.1UF

C61

0.1UF

C63

0.1UF

C64

0.1UF

C66

0.1UF

C69

0.1UF

C70

0.1UF 0.1UF

C76 C77

0.1UF 0.1UF

C85

0.1UF

C86

0.1UF

C87

0.1UF

C88 C90

0.1UF

C91

0.1UF

C92

0.1UF 0.1UF

C93

0.1UF

C94

0.1UF

C95

0.1UF

C96

C99

0.1UF 0.1UF

C100C89

0.1UF

C18

0.1UF

0.1UF

C59

0.1UF

C84

C75

0.01UF

GND

C98

0.1UF

VME64X CONNECTOR P3

GND

GND

GND

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

Z27

Z32

Z31

Z30

Z29

Z28

Z26

Z25

Z24

Z23

Z22

Z21

Z20

Z19

Z18

Z17

Z16

Z15

Z14

Z13

Z12

Z11

Z10

Z9

Z8

Z7

Z6

Z5

Z4

Z3

Z2

Z1

VME CONNECTOR
VME_P2Z

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

156

157

158

159

160

155

P21

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

VME CONNECTOR

A9

A8

A7

A6

A5

A4

A32

A31

A30

A3

A29

A28

A27

A26

A25

A24

A23

A22

A21

A20

A2

A19

A18

A17

A16

A15

A14

A13

A12

A11

A10

A1

VME_P2A

1

10

11

12

13

14

15

16

17

18

19

2

20

21

22

23

24

25

26

27

28

29

3

30

31

32

4

5

6

7

8

9

P21

RETRY

GND

+5VDC

GND

+5VDC

GND

A25

A26

A27

A28

A29

A30

A31

D16

D17

D18

D19

D20

D21

D22

D23

D24

D25

D26

D27

D28

D29

D30

D31

GND

+5VDC

A24

VME CONNECTOR

B9

B8

B7

B6

B5

B4

B32

B31

B30

B3

B29

B28

B27

B26

B25

B24

B23

B22

B21

B20

B2

B19

B18

B17

B16

B15

B14

B13

B12

B11

B10

B1

VME_P2B

33

42

43

44

45

46

47

48

49

50

51

34

52

53

54

55

56

57

58

59

60

61

35

62

63

64

36

37

38

39

40

41

P21

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

VME CONNECTOR

C9

C8

C7

C6

C5

C4

C32

C31

C30

C3

C29

C28

C27

C26

C25

C24

C23

C22

C21

C20

C2

C19

C18

C17

C16

C15

C14

C13

C12

C11

C10

C1

VME_P2C

65

74

75

76

77

78

79

80

81

82

83

66

84

85

86

87

88

89

90

91

92

93

67

94

95

96

68

69

70

71

72

73

P21

VPC

GND

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

U.D.

D27

D13

D12

D3

D32

D31

D30

D29

D28

D26

D25

D24

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D11

D10

D9

D8

D7

D6

D5

D4

D2

D1

VME CONNECTOR
VME_P2D

97

98

100

101

102

103

104

105

106

107

110

111

112

113

114

115

116

117

118

119

120

121

122

124

125

126

127

128

99

108

109

123

P21

1

2

3

44

3

2

1

X18

1

2

3

4

5

4

3

2

5

1

X66

C22
100UF 0.1UF

C3
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11
X1

11
X2

11
X3

GND

0.1UF

C97
C23

0.1UF

C2

0.1UF
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GND

VEE

GND

VCC

GND

VCC

VCC

GND


